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Abstract 



PURPOSE:To measure spherical refractivity, a degree of astigmatism and astigmatic axial angle with high 
accuracy, by correcting a target image data on the basis of eyeground image data and operating the 
refractive power of the eye to be examined from the corrected target image data. 

CONSTITUTION The image data of the eyeground obtained from a CCD 3 when the eyeground of an eye to 
be examined is uniformly illuminated is stored in the first frame memory 42. The image data of a target being 
the output of the CCD 3 when the target is projected on the eyeground of the eye to be examined is stored 
in the second frame memory 43. A CPU 45 corrects the image data of the target on the basis of the image 
data of the eyeground and operates the refractive power of the eye to be examined from the corrected 
image data of the target. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Other ****** refractive-power measuring device characterized by 
providing the following. The 1st optical system which projects the uniform lighting 
of eyegrounds examined the eyes, and the target to eyegrounds examined the 
eyes alternatively. The 2nd optical system which forms the fundus-of-the-eye 
image examined the eyes. The picture sensor which carries out photo electric 
translation of the image formed by the 2nd optical system of the above. The 1st 
storage section which memorizes the 1st image data which is the output of a 
picture sensor when performing uniform lighting of the fundus of the eye 
examined [ the 1st optical system of the above ] the eyes, The 2nd storage 
section which memorizes the 2nd image data which is the output of a picture 
sensor when the 1st optical system of the above is projecting the target to the 
fundus of the eye examined the eyes, The image data amendment section which 
amends the 2nd image data of the above based on the 1st image data, and 
operation part which searches for the refractive power examined the eyes based 
on the image data amended by the above-mentioned image data amendment 
section. 

[Claim 2] The above-mentioned image data amendment section is a ****** 
refractive-power measuring device besides the 1st term publication of a claim 
characterized by amending by taking the quotient (D2/D1) of the 2nd image data 
D2 memorized in the 2nd storage section, and the 1st image data Dl memorized 
in the 1st storage section. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to other ****** refractive-power measuring device which 
the 1st storage means is made to memorize the image data of the target image 
projected on eyegrounds examined the eyes, and measures the spherical-surface 
refractivity examined the eyes, the degree of astigmatism, the degree of 
astigmatism axial angle, etc. 
(Prior art) 

Conventionally, other ****** refractive-power measuring device was projected on 
eyegrounds examined the eyes of a target image by the projection optical system, 
led the target image to the image pck-up sections (image sensors), such as a 
television camera, through observation optical system, stored in storage the 
picture signal (image data) outputted from the image sensors, and has measured 
the spherical-surface refractive index examined the eyes, the degree of 
astigmatism, the degree of astigmatism axial angle, etc. by processing the image 
data memorized by this storage. 
(Trouble which invention tends to solve) 

By the way, since the optical property (reflection factor etc.) of eyegrounds 
changed with places, the picture signal outputted from image sensors (influence of 
a vessel etc.) had the problem that the spherical-surface refractivity examined the 
eyes, the degree of astigmatism, the degree of astigmatism axial angle, etc. could 
not be measured with high precision from the data which have been influenced of 
the optical heterogeneity of eyegrounds, therefore were memorized by storage. 
(The purpose of invention) 

Then, this invention was not made in view of the above-mentioned trouble, and 
aims at offering other ****** refractive-power measuring device which can 
measure a spherical-surface refractivity, the degree of astigmatism, the degree of 
astigmatism axial angle, etc. with high precision, without being influenced of the 
optical heterogeneity of eyegrounds. 
(Means for solving a trouble) 

The uniform lighting of eyegrounds examined the eyes in order that this invention 
may solve the above-mentioned trouble, and the 1st optical system which projects 
the target to eyegrounds examined the eyes alternatively, The 2nd optical system 
which forms the eyegrounds image examined [ ] the eyes The picture sensor 
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which carries out photo electric translation of the image formed by the 2nd optical 
system of the above, The 1st storage section which memorizes the 1st image data 
which is the output of a picture sensor when performing uniform lighting of 
eyegrounds examined [ the 1st optical system of above ] the eyes, The 2nd 
storage section which memorizes the 2nd image data which is the output of a 
picture sensor when the 1st optical system of above is projecting the target to 
eyegrounds examined the eyes, The image data amendment section which 
amends the 2nd image data of above based on the 1st image data The operation 
part which searches for the refractive power examined the eyes based on the 
image data amended by the above-mentioned image data amendment section is 
prepared. 
(Work for ) 

The refractive power examined the eyes is calculated from the target image data 
which the image data of the fundus of the eye uniformly irradiated by the 1st 
storage section was memorized, the image data of a target was memorized by the 
2nd storage section, the image data amendment section amended target image 
data based on the fundus-of-the-eye image data, and operation part amended. 
(Example of fruit ** ) 

Hereafter, one example of this invention is explained based on a drawing. 
A view 1 is a conceptual diagram having shown arrangement of the optical system 
of other ****** refraction measuring device concerning this invention, and is set 
to a view 1. The projection optical system for 1 forming a ring-like image in the 
fundus of the eye Er examined [ E ] the eyes, The image formation optical system 
for 2 forming the image of the fundus of the eye Er in CCD (image sensors)3 as a 
2-dimensional picture sensor, The ****** optical system for making 4 **** the 
eye examination E-ed in the state of ******, the observation optical system with 
which 5 observes the anterior eye segment Ea examined [ E ] the eyes, and 30 
are lighting optical system which irradiates uniformly the fundus of the eye Er 
examined [ E ] the eyes. A projection optical system 1 and the lighting optical 
system 5 are equivalent to the 1st optical system, and the image formation optical 
system 2 is equivalent to the 2nd optical system. 

It consists of the Light Emitting Diode light source 7, a relay lens 8, the cone prism 
9, the ring-like aperture diaphragm 10, a relay lens 11, and an objective lens 21. a 
projection optical system 1 — a hole — the vacancy mirror 6 — infrared — a hole — 
It consists of the vacancy mirror 6, a relay lens 13, and CCD3. the image 
formation optical system 2 — an objective lens 21 and a hole — The ****** 
optical system 4 consists of an objective lens 21, the infrared transparency visible 
reflective mirror 14, a relay lens 15, and ****** 16. The anterior eye segment 
observation optical system 5 consists of an objective lens 21, a one-way mirror 
20, a relay lens 17, an image pick-up tube 18, and monitor television 19. the ring- 
like aperture diaphragm 10, the fundi of the eye Er and CCD3, the fundus of the 
eye Er, the infrared light Light Emitting Diode light source 7, and a hole — the 
vacancy mirror 6 and the pupil Ep examined the eyes having a conjugate relation 
etc. Since the arrangement relation of each optical system 1-5 and the 
arrangement relation of each of that component are as given in JP,60-164829,A, 
the detailed explanation is omitted. 
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The lighting optical system 30 consists of the Light Emitting Diode light source 31 
which injects infrared light, a relay lens 32, a one-way mirror 33, a relay lens 11, 
and an objective lens 21, and the infrared light injected from the Light Emitting 
Diode light source 31 irradiates the eyegrounds Er examined [ E ] the eyes 
uniformly through a relay lens 32, a one-way mirror 33, a relay lens 11, and an 
objective lens 21. 

It supervises whether the image of an anterior eye segment Ea is always projected 
on the screen of the monitor television 19 during measurement, and a ** person 
has an anterior eye segment Ea in a position suitably, and the subject carries out 
cloud blurred vision of the fixation label 16, and the optometry E-ed is fixed. 
A view 2 is a block block diagram having shown the signal-processing system of 
****** optometry equipment besides the above, and is set to drawing. The A/D 
converter which changes into a digital signal the picture signal to which 41 is 
outputted from image sensors 3, 42 is the 1st frame memory (the 1st storage 
means) which memorizes the image data of the eyegrounds image by which image 
formation is carried out on CCD3, when Eyegrounds Er are irradiated only with the 
lighting optical system 30. This is memorized one by one to the address specified 
by the control circuit 44 which mentions later the digital signal outputted one by 
one from A/D converter 41. When 43 projects a target image on Eyegrounds Er by 
the projection optical system 1, with the image formation optical system 2, it is 
the 2nd frame memory (the 2nd storage means) which memorizes the image data 
of the target image by which image formation is carried out on CCD3, and 
memorizes the digital signal with which this as well as the above is outputted one 
by one from A/D converter 41 one by one to the address specified by the control 
circuit 44. While 44 scans the pixel of CCD3, it is the control circuit which controls 
the timing of the digital conversion of A/D converter 41, and this chooses the 1st 
frame memory 42, while the Light Emitting Diode light source 31 is injecting 
infrared light, while the Light Emitting Diode light source 7 is ****(ing) infrared 
light, it chooses the 2nd frame memory 43, and specifies the address of the 1st 
and the 2nd frame memory 42 and 43 corresponding to the scan of CCD3. 45 is a 
microcomputer which amends the target image data D2 of the target image 
memorized by control and the 2nd frame memory 43 of a control circuit 44 based 
on the eyegrounds image data Dl memorized by the 1st frame memory 42, and 
calculates the spherical-surface refractivity examined [ E ] the eyes, the degree of 
astigmatism, the degree of astigmatism axial angle, etc. from this amended target 
image data D3. This microcomputer 45 is equivalent to the image data 
amendment section and operation part. 

Next, an operation of a ****** refractive-power measuring device besides the 
above-mentioned example is explained. 

First, infrared light is injected from the Light Emitting Diode light source 31 of the 
lighting optical system 30. Then, this infrared light reaches the eyegrounds Er 
examined [ E ] the eyes through a relay lens 32, a one-way mirror 33, a relay lens 
11, one-way mirrors 14 and 20, and objective lens 21 grade, and Eyegrounds Er 
are uniformly irradiated by the infrared light. And the infrared light reflected by 
Eyegrounds Er reaches CCD3 through an objective lens 21, one-way mirrors 14 
and 20, and relay lens 13 grade, and an eyegrounds image is formed on this 
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CCD3. From CCD3, the picture signal according to the light income of each pixel is 
outputted one by one by the scan of the pixel of CCD3 by the control circuit 44, 
and this picture signal is changed into a digital signal by A/D converter 41, and is 
memorized by the address of the 1st frame memory 42 corresponding to each 
pixel. Here, supposing the light income of the pixel X at the time of scanning S line 
top (referring to the 3rd view ) of CCD3 under the influence of the vessel of 
Eyegrounds Er etc. falls, the image data to which the picture signal value fell as 
shown in the address X of the 1st frame memory 42 corresponding to the pixel X 
at (C) of a view 3 will be memorized. 

Next, injection of the infrared light from the Light Emitting Diode light source 31 of 
lighting optical system is suspended, and infrared light is made to inject from the 
Light Emitting Diode light source 7 of a projection optical system 1. then, the back 
ring-like aperture diaphragm 10 in which this infrared light was refracted with the 
cone prism 12 ~ passing — a hole — it is reflected by the vacancy mirror 6, 
Eyegrounds Er are reached through an objective lens 21, and a target image is 
formed in the eyegrounds Er 

This target image is explained as a thing of explanation currently formed from the 
images Ql and Q2 of two rectangles as shown in (a) of a view 3 for convenience. 
Moreover, S line of CCD3 shall lap on this image Ql and Q2. The reflective infrared 
light by these images Ql and Q2 reaches CCD3 like the above with the image 
formation optical system 2, and image formation of the target image is carried out 
on this CCD3. Since the reflection factor of the position becomes low, if the pixel 
on S line of CCD3 is scanned by the vessel K of the formation position of an image 
Ql etc. as shown in (a) of a view 3, the vessel K section, i.e., the picture signal 
value from Pixel X, will fall, and the image data D2 as shown in (b) of a view 3 will 
be memorized by the 2nd frame memory 43 by it. 
And when calculating the spherical-surface refractivity examined [ a 
microcomputer 45 ] the eyes, the degree of astigmatism, the degree of 
astigmatism axial angle, etc., the image data Dl memorized by the 1st frame 
memory 42 is read, the image data D2 memorized by the 2nd frame memory 43 
of the same address as this read-out is read, D2 is amended based on Dl, and this 
amended image data D3 is used. Since the image data Dl and D2 of the 1st and 
the 2nd frame memory 42 and 43 is proportional to the reflection factor of 
Eyegrounds Er, this amendment is D3=KD2/D1. K; it computes as a constant, and 
this computed data D3 adheres to the reflection factor of Eyegrounds Er, is 
twisted, and serves as a value, and the image data which lost the influence of a 
reflection factor with this data D3 as shown in (d) of a view 3 can be obtained. 
By the way, the distance r of the centers 01 and 02 of the rectangular images Ql 
and Q2 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



(Field of the Invention) 

This invention relates to other ****** refractive-power measuring device which 
the 1st storage means is made to memorize the image data of the target image 
projected on the fundus of the eye examined the eyes, and measures the 
spherical-surface refractivity examined the eyes, the degree of astigmatism, the 
degree of astigmatism axial angle, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



(Prior art) 

Conventionally, other ****** refractive-power measuring device projects a target 
image on the fundus of the eye examined the eyes by the projection optical 
system. The target image was led to the image pck-up sections (image sensors), 
such as a television camera, through observation optical system, the picture signal 
(image data) outputted from the image sensors was stored in storage, and the 
spherical-surface refractive index examined the eyes, the degree of astigmatism, 
the degree of astigmatism axial angle, etc. are measured by processing the image 
data memorized by this storage. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



(Effect of the invention) 

The 1st optical system which projects the uniform lighting of the fundus of the eye 
examined the eyes, and the target to the fundus of the eye examined the eyes 
alternatively in this invention, The 2nd optical system which forms the fundus-of- 
the-eye image examined the eyes, and the picture sensor which carries out photo 
electric translation of the image formed by the 2nd optical system of the above, 
The 1st storage section which memorizes the 1st image data which is the output 
of a picture sensor when performing uniform lighting of the fundus of the eye 
examined [ the 1st optical system of the above ] the eyes, The 2nd storage 
section which memorizes the 2nd image data which is the output of a picture 
sensor when the 1st optical system of the above is projecting the target to the 
fundus of the eye examined the eyes, The image data amendment section which 
amends the 2nd image data of the above based on the 1st image data, Since it 
consists of operation part which searches for the refractive power examined the 
eyes based on the image data amended by the above-mentioned image data 
amendment section The image data of the fundus of the eye uniformly irradiated 
by the 1st storage section is memorized, the image data of a target is memorized 
by the 2nd storage section, and the image data amendment section amends target 
image data based on the fundus-of-the-eye image data. Therefore, it has the 
effect that the refractive power examined the eyes can be searched for with high 
precision, without being influenced of the optical heterogeneity of eyegrounds. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



(Trouble which invention tends to solve) 

By the way, since the optical property (reflection factor etc.) of the fundus of the 
eye changed with places, the picture signal outputted from image sensors 
(influence of a blood vessel etc.) had the problem that the spherical-surface 
refractivity examined the eyes, the degree of astigmatism, the degree of 
astigmatism axial angle, etc. could not be measured with high precision from the 
data which have been influenced of the optical heterogeneity of the fundus of the 
eye, therefore were memorized by storage. 
(The purpose of invention) 

Then, this invention was not made in view of the above-mentioned trouble, and 
aims at offering other ****** refractive- power measuring device which can 
measure a spherical-surface refractivity, the degree of astigmatism, the degree of 
astigmatism axial angle, etc. with high precision, without being influenced of the 
optical heterogeneity of the fundus of the eye. 
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MEANS 



(Means for solving a trouble) 

The uniform lighting of eyegrounds examined the eyes in order that this invention 
may solve the above-mentioned trouble, and the 1st optical system which projects 
the target to eyegrounds examined the eyes alternatively, The 2nd optical system 
which forms the eyegrounds image examined [ ] the eyes The picture sensor 
which carries out photo electric translation of the image formed by the 2nd optical 
system of the above, The 1st storage section which memorizes the 1st image data 
which is the output of a picture sensor when performing uniform lighting of 
eyegrounds examined [ the 1st optical system of above ] the eyes, The 2nd 
storage section which memorizes the 2nd image data which is the output of a 
picture sensor when the 1st optical system of above is projecting the target to 
eyegrounds examined the eyes, The image data amendment section which 
amends the 2nd image data of above based on the 1st image data The operation 
part which searches for the refractive power examined the eyes based on the 
image data amended by the above-mentioned image data amendment section is 
prepared. 
(Work for ) 

The refractive power examined the eyes is calculated from the target image data 
which the image data of the fundus of the eye uniformly irradiated by the 1st 
storage section was memorized, the image data of a target was memorized by the 
2nd storage section, the image data amendment section amended target image 
data based on the fundus-of-the-eye image data, and operation part amended. 
(Example of fruit ** ) 

Hereafter, one example of this invention is explained based on a drawing. 
A view 1 is a conceptual diagram having shown arrangement of the optical system 
of other ****** refraction measuring device concerning this invention, and is set 
to a view 1. The projection optical system for 1 forming a ring-like image in the 
fundus of the eye Er examined [ E ] the eyes, The image formation optical system 
for 2 forming the image of the fundus of the eye Er in CCD (image sensors)3 as a 
2-dimensional picture sensor, 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The conceptual diagram having shown arrangement of the optical system of other 
****** refractive-power measuring device concerning this invention in a view 1, 
the block block diagram having shown [ 2 ] the signal-processing system of other 
****** refractive-power measuring device, explanatory drawing having shown 
[ 3 ] the relation between a target image and image data, and a view 4 are 
explanatory drawing of the ring image by which image formation was carried out 
on CCD, and explanatory drawing of the example of others [ view / 5 ]. 

1 .... Projection optical system 

2 .... Lighting optical system 

3 .... Image sensors 

5 .... Image formation optical system 

42 43 .... The 1st, the 2nd frame memory 

45 .... Microcomputer 

Ql, Q2 .... Target image 

E .... Optometry-ed 

Er .... Eyegrounds 
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DRAWINGS 



[A view 1] 
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[A view 2] 
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[A view 3] 
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